Introduction
International migrant remittances have increased signi…cantly over the last two decades. Remittances Remittances are becoming increasingly important as a source of foreign income in terms of both magnitude and growth rate, exceeding the in ‡ow of foreign aid and private capital in many countries.
They currently represent about one-third of total …nancial ‡ows to the developing world. and therefore generate a resource allocation from the tradable to the nontradable sector (Acosta et al, 2007 ). This phenomenon is usually labeled as the 'Dutch disease'. Rodrik (2007) provides evidence that real exchange rate overvaluation undermines long-term economic growth, particularly for developing countries, in that in those countries tradable goods production su¤ers disproportionately from weak institutions and market failures. This underscores the importance of the implications of remittances for real exchange rate movements.
Di¤erent from previous studies, we study Dutch disease e¤ects of remittances by estimating an equation that speci…es the ratio of tradable-to-nontradable output as the dependent variable, in addition to the standard equation that has the real exchange rate as the regressand. This helps capture resource movement e¤ect, i.e. the e¤ect of remittances on the productive sector of the economy.
Conventionally, the real exchange rate has been used because real appreciation serves as a summary indicator for the presence of Dutch disease e¤ects. Nevertheless, given the absence of disaggregated data, it is di¢ cult to disentangle nominal exchange rate e¤ects on the real exchange rate. The introduc-1 tion of tradable-to-nontradable output ratio and sectorial output shares (agricultural, manufacturing and services) as dependent variables provides an alternative method to empirical analysis of Dutch disease e¤ects of remittances. Arguably, this may be considered a more accurate approach as we are better able to capture what may be thought of as purely 'real'e¤ects of the Dutch disease phenomenon following an in ‡ow of remittances. 1 An additional contribution is that we test whether spending and resource movement e¤ects of remittances are di¤erent under alternative exchange rate regimes. As discussed in Rodrik (2007) , real exchange rate ‡uctuations are in principle the result of changes in real quantities only. However, the presence of nominal rigidities implies that exchange rate policies can a¤ect real quantities. For instance, Levy-Yeyati and Sturzenegger (2005) use data for 179 countries to show that policy interventions of exchange rate markets a¤ect the real exchange rate in the short to medium term.
Finally, the estimation procedure adopted in this study is designed to tackle some important concerns. Most of the macroeconomic explanatory variables are jointly determined with the position of the real exchange rate and sectorial output variables. We implement a GMM in di¤erences distributed lag model speci…cation that controls for endogeneity by using internal instruments i.e. instruments based on lagged values of the explanatory variables. Since resource movement and sectorial output reallocation do not occur instantaneously but are subject to inertia, lagged levels are weak instruments for the distributed lag regression in di¤erences. Consequently, we use a relatively e¢ cient estimator that combines equations in levels with others in di¤erences in a single system. Finally, the small sample raises a concern for over…tting bias. For robustness, we alternate the number of lags used as instruments, restrict the number of explanatory variables and conduct a sensitivity analysis that makes use of external instruments.
Remittances and Dutch Disease E¤ects
The Salter-Swan-Corden-Dornbusch paradigm serves as the theoretical underpinning for empirical models used to analyze the impact of capital in ‡ows on the real exchange rate in developing economies. 1 The price e¤ect and nominal exchange rate e¤ects could be termed 'nominal'e¤ects of remittances.
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The model showcases the transmission mechanism by which an increase in capital in ‡ows (remittances in this case) could cause a real exchange rate appreciation. A higher real household income triggers an expansion in aggregate demand, which for exogenously given prices of tradable goods, culminates in higher relative prices of nontradable goods (spending e¤ect), which causes further movement of resources toward this sector away from the tradable sector (resource movement e¤ect). A rise in the relative price of nontradable goods corresponds to a real exchange rate appreciation. Acosta et al (2007) develop a microfounded dynamic stochastic general equilibrium model that also considers an additional transmission mechanism: the increase in household income results in a decrease in the labor supply. A shrinking labor supply is associated with higher wages (in terms of the price of tradable output), that in turn leads to higher production costs and a further contraction of the tradable sector.
Both the real exchange rate and the ratio of tradable to nontradable output therefore serve as summary indicators of Dutch disease e¤ects viz. the spending e¤ect and resource movement e¤ect.
Data and Descriptive Statistics
We employ an unbalanced panel data set comprising 109 developing and transition countries for the period 1990-2003. Countries were selected on the basis of data availability, with at least 3 consecutive years of information on remittance ‡ows. Country list and period coverage are reported in Table 1. Although we have 1,370 country-year observations on remittances, sample sizes are typically smaller in the regressions that follow, determined by the number of observations on covariates included. Remittance data is obtained from World Bank (2008) , data on exchange rate regimes comes from Levy-Yeyati and Sturzenegger (2005), while the rest of the variables come from World Development Indicators.
Following López et al (2007) , we use the real e¤ective exchange rate index as a measure of real exchange rate. A nominal e¤ective exchange rate index represents the ratio of an index of a currency's period-average exchange rate to a weighted geometric average of exchange rates for the currencies of selected countries, weighted by each country's trade in both manufactured goods and primary products with its partner countries. A real e¤ective exchange rate (REER) index represents a nominal e¤ective exchange rate index adjusted for relative changes in consumer prices, a proxy of cost indicators of 3 the home country. Since it is de…ned as the relative price of domestic to foreign goods, an increase in REER imply a real exchange rate appreciation. The REER data comes from the International Financial Statistics database.
In order to capture resource movement e¤ects, the ratio of tradable to nontradable (TNT) output is computed and used as a dependent variable. In the absence of systematic and comparable data on traded goods output, we approximate that ratio by de…ning 'tradable output'as the sum of agriculture and manufacturing output, and 'nontradable output'as services. Data on agriculture, manufacturing and services output as a share of GDP are from World Development Indicators. Table 2 shows descriptive statistics for the sample. In all developing regions, remittances have increased in absolute terms, in per capita …gures, and as a share of GDP in the last decade. In 
Econometric Methodology
We focus on the relationship between remittances and key macroeconomic indicators that capture the presence of Dutch disease e¤ects. The real exchange rate will serve initially as the dependent variables.
We then explore the impact of remittances on the tradable-to-nontradable output ratio, as well as on agriculture, manufacturing and service sectors in these countries. We specify a dynamic panel model that is estimated using a generalized method of moments estimator (GMM), tailored to deal with potential endogeneity in all explanatory variable. The dynamic speci…cation is given by the following distributed lag model:
i = 1; 2; :::; N ; t = 2; 3; :::; T:
where y it denotes the dependent variable for country i in period t; r it represents remittances and is assumed to be endogenous. To capture the delayed e¤ect of remittances on the productive sectorial structure we allow a lag length equal to p in some of the speci…cations. The control set x it is a vector of current values of additional explanatory variables and is also assumed to be endogenous, i is a stochastic unobserved country-speci…c time-invariant e¤ect and t is included to account for timespeci…c e¤ects. " it is a disturbance term that is assumed to be serially uncorrelated and independent across individuals.
An identi…cation problem may arise if some of the explanatory variables are correlated with the error term. For instance, in the presence of risk-sharing strategies among distant family members, a drought will certainly a¤ect agriculture output while at the same time increase remittances from international migrants. We therefore estimate all equations using the GMM system estimator, which estimates the model and its …rst-di¤erenced version as a system of equations. If the instruments are valid, the GMM coe¢ cient captures the immediate impact of the isolated exogenous component of the 5 covariates on the dependent variable. 2 The GMM system estimator allows for the use of either lagged di¤erences and lagged levels of the explanatory variables as instruments for endogenous variables. We report the …rst lagged di¤erence and the second lag level of all explanatory variables as 'internal'
instruments, since all of them are somehow likely to be correlated with the error term. Furthermore we conduct sensitivity analysis by restricting the set of explanatory variables and including external instruments as well. 3 The validity of the lagged di¤erences of the explanatory variables as instruments occurs under two conditions: 1) the di¤erences of the explanatory variable and the errors are uncorrelated, and
2) there is no serial correlation in the errors. Since the validity of instruments determine whether the GMM estimator is consistent or not, we employ two speci…cation tests to address this issue.
These are a test of over-identifying restrictions and a test for second-order serial correlation in the error term. The standard Sargan test of overidentifying restrictions has a null hypothesis that the instruments are overall valid. The Arellano and Bond's (1991) test for second-order serial correlation has a null hypothesis that there is no second-order serial correlation in the di¤erenced error term (the residual of the equation in di¤erences). It should be noted that …rst-order correlation is expected in the di¤erenced equation even if the error term is uncorrelated (unless it follows a random walk). In contrast, the presence of second-order correlation indicates serial correlation of the error term and that it follows a moving average process of at least order one. Table 4 presents results using the preferred GMM system estimator where the dependent variable is the real exchange rate. 4 For comparison purposes, OLS country …xed-e¤ects results are reported in Table 3 . As previously mentioned, these estimates could be biased if any explanatory variable is correlated with unobserved time-varying determinants of real exchange rate evolution. This increases the price of nontradables causing an appreciation of the real exchange rate (Edwards, 1989 ). In the results, the latter e¤ect turns out to be greater.
Results

Remittances and the Real Exchange Rate
Baseline control set speci…cation
A higher GDP per capita is expected to increase incomes and hence increase demand for nontradables, causing a real appreciation, an outcome known as Harrod-Balassa-Samuelson. This is observed in the results, as the coe¢ cient on GDP per capita is positive and statistically signi…cant. However, recent experiences in emerging economies indicate that intermittent periods of large portfolio capital in ‡ows were associated with a consumption boom, very robust GDP growth, increasing demand for imports and sizable trade de…cits. In general, an overexpanded economy is followed by a currency depreciation required to correct the external de…cits. An interesting observation from the GMM esti-mation is the negative sign borne by the coe¢ cient on GDP growth and the positive one from the OLS estimation. While the basic OLS model probably describes the standard association between economic growth and real exchange rate appreciation, the GMM coe¢ cient captures the isolated exogenous impact of economic growth on real exchange rates which in this case is negative and consistent with the aforementioned argument. Similar conclusions can be drawn from the behavior of M2 in both econometric speci…cations. In principle excess money growth puts upward pressure on prices of nontradable goods, and is associated with in ‡ationary tendencies and appreciation of the real exchange rate. However, the evidence is that the lower interest rate following a monetary expansion discourages …nancial investment in local currency. On immediate impact, such low …nancial returns may cause a temporary nominal depreciation not driven by fundamentals, and given price stickiness, a real depreciation. This observable event is known as carry-trade intermediation 5 The role of remittance ‡ows Column (1) in Table 3 shows that an increase in the remittances to GDP ratio is associated with a real exchange rate appreciation, with the coe¢ cient being statistically signi…cant at the 10 % level. We further introduce remittances per capita measured in US dollars (column 2), without signi…cantly changing the main result. Table 4 presents analogous results using the preferred GMM system estimator. While the …rst two columns replicate the model speci…cation in Table 3 , results are more robust and coe¢ cients are signi…cant at the 1% level. In all cases, the estimations satisfy the Sargan test for overidentifying restrictions and the serial correlation tests indicating the validity of the instrument; robust-to-endogeneity results show that remittance ‡ows do generate real exchange rate appreciation. 6 It could be argued that rather than being altruistically motivated, remittances are driven by sel…sh motivations, including exploitation of investment opportunities. Another possible scenario is that pro…t-driven private capital ‡ows that commove with remittances represent the driving force behind the positive relationship between remittances and the real exchange rate. Thus we use various conditional sets to assess the strength of remittances exerted on the real exchange rate; the results are in columns The direction and magnitude of the e¤ect of a …scal expansion on the real exchange rate depends on the sectorial allocation of the spending and the marginal propensity to spend on nontradables respectively. Typically, government expenditure is mostly allocated to nontradable goods and leads to a real exchange rate appreciation. An expansionary …scal policy may be aimed at compensating a drastic decrease in aggregate output; for instance, rebuilding infrastructure after a weather related natural disaster. Presumably such …scal expansions will be associated with an increase in government transfer payments, and these public transfers may in turn be correlated with private ones such as remittances, thereby rendering the relationship between remittances and the real exchange rate a spurious one. Nonetheless the e¤ect of remittances is further con…rmed, as government expenditure enters the regression with a positive and statistically signi…cant impact on the real exchange rate, while remittances still bears a positive and signi…cant coe¢ cient.
Exchange rate regimes Economic theory suggests that in the presence of price stickiness, exchange rate ‡exibility helps generate optimal short-to-medium run movements in international relative prices following external shocks. For instance, under a purely ‡exible nominal exchange rate system, a negative shock a¤ecting the competitiveness of the tradable sector would yield a nominal (and real)
depreciation that compensates such loss of competitiveness. 8 With a nominal peg and sticky prices, the lack of rapid adjustment in prices can result in a signi…cant drop in tradable output. However, if altruistic remittances compensate for the decline in households'income, the excessive nominal appreciation of the domestic currency may be sustained by the in ‡ow of foreign currency. Under such 7 Portfolio investment is usually associated with increasing demand for local currency needed to buy the domestic securities (adding upward pressure to the price of the local currency). coe¢ cient on this interacted variable suggests that a …xed exchange rate regime allows for an even more pronounced spending e¤ect of remittances and thus higher real appreciation.
Remittances and Sectorial Output Decomposition
We have noted that real exchange rate appreciation is an indicator of the presence of Dutch disease e¤ects. However, disentangling nominal exchange rate e¤ects on the real exchange rate remains a dif…cult task in the absence of disaggregated data. Consequently, we consider a second set of regressions, with the ratio of tradables to nontradable output (TNT) as the dependent variable, and present the results in Table 5 . From a theoretical perspective, this new set of regressions allows us to distinguish the resource movement e¤ect from the spending e¤ect of remittances in ‡ows.
For a given set of explanatory variables which constitute the same control set previously described, we sequentially introduce remittances to GDP ratio, and the same variable lagged one and two periods as additional regressors, to capture medium run e¤ects of remittances. Remittances lags are introduced one at a time in order to avoid over…tting bias. 9 We …nd a negative and statistically signi…cant e¤ect of remittances on tradable-nontradable output ratio in each case, suggesting that an increase in remittances leads to movement of resources towards the nontradable sector. The magnitude of the resource movement e¤ect is such that a one percentage point increase in remittances to GDP leads to a percentage point reduction in the TNT ratio on impact. This is a sizeable number, considering the fact that only the exogenous component is reported. Furthermore, based on prior analysis, it is inferable that an increase in remittances could in principle make a decline in tradables output more 9 See Roodman (2007) for details on instruments and over…tting bias.
persistent, and thus result in more remittances aimed at compensating the fall in income. In line with this reasoning, the distributed lag speci…cation indicates that the impact is marginally greater in subsequent periods following the in ‡ow of remittances, as shown in columns (1) through (3).
In columns (4) through (7), we have results of speci…cations that include FDI, non-FDI private ‡ows, government expenditure, and investment as a share of GDP, each variable being introduced one at a time as an additional control variable. Across these estimations, the resource movement toward the nontradable sector following an increase in remittances is found to be robust. The negative relationship between FDI and TNT, is in consonance with the evidence on FDI in ‡ows being principally directed into real estate and other infrastructure development, as well as toward the provision of major services like electricity, transportation and water in emerging economies (ECLAC, 1999) . With respect to the control variables, an inspection of the baseline speci…cation reveals that most coe¢ cients exhibit the expected signs and are statistically signi…cant. Improvements in the terms of trade and openness to trade improves the performance of the tradable sector. Finally, it noteworthy that both GDP per capita and GDP growth move in accordance with the Harrod-Balassa-Samuelson e¤ect, and hence the analysis involving real output decomposition allows us to identify the dynamics in the real economy driving the real exchange rate and, to some extent, disentagle the e¤ect of the nominal exchange rate on the real exchange rate. Consequently, we could deduce that the carry-trade intermediation previously discussed may not be playing a role here.
Again, there could be di¤erences in the resource movement e¤ect of remittances depending on the exchange rate regime. Presumably, …xed exchange rate regimes are less able to neutralize the spending e¤ect of remittances, and hence lead to a greater resource reallocation. Column 8 of Table   4 shows the striking result that resource movement e¤ects are present exclusively in …xed exchange rate regimes, since there is no statistically signi…cant evidence that such contemporaneous reallocation e¤ects towards nontradable output exists, at least in the short run, in countries that do not operate an exchange rate peg.
Sectorial Decomposition Behind the decrease in the TNT ratio following an increase in remittances, certain sectors could be shrinking while others gain importance in the productive structure of the economies. Table 6 presents results of regressions that examine the relationship between remittances and sectorial output variables. We …nd that an increase in remittances causes a decline in both the shares of agriculture and manufacturing in GDP, but only the negative coe¢ cient on manufacturing is statistically signi…cant at a 1% level. On the contrary, the share of services in GDP rises as remittances increase. In particular, a 1% increase in remittances results in a 0.37% increase in the share of services in GDP. An additional interesting observation is the impact of per capita GDP; an increase in GDP per capita increases the share of services but decreases agriculture's share with no statistically signi…cant e¤ect on the manufacturing output share. This observation is consistent with the idea that as a country develops, it tends to have a higher service share in the economy, in contrast to agriculture production. 10 
Sensitivity Analysis
We use a …nal set of regressions to further assess the robustness of the key results from the previous estimations, allowing for additional 'external'instruments related to remittances aside from lag levels and di¤erences of the explanatory variables; the results are given in Table 7 . We consider instruments that have been previously used in the literature, including the primary school enrollment rate and weighted GDP per capita of the …ve main migrant host countries for each country. 11 We …nd that the e¤ect of an increase in remittances on the real exchange rate remains positive and statistically signi…cant, irrespective of the measure of remittances used. The coe¢ cients are slightly smaller in magnitude, however. It also remains true that countries that run a …xed exchange rate system experience a greater real appreciation following an increase in remittances. Further results con…rm the statistically signi…cant decrease in the TNT ratio when remittances increase. Finally, the impact of remittances on agriculture share is found to be positive but statistically insigni…cant; while the impact on manufacturing is still negative, statistically signi…cant, and slightly larger than previous estimates; and the impact on services is also larger, positive and statistically signi…cant, corroborating system 1 0 For the sake of simplicity in our exposition we choose not to report the coe¢ cients of the distributed lag model and the ones resulting from the extentend sensitivity set previously in use. Nonetheless results remain largely unchanged, and are available upon request. GMM results that only include internal instruments.
Concluding Remarks
This study has shown that rising levels of remittances in emerging economies can have an important spending e¤ect that culminates in an increase in the relative price of nontradables and real exchange rate appreciation. The results also indicate that a resource movement e¤ect that favors the nontradable sector at the expense of tradable goods follows an increase in remittances. In particular, the evidence shows that the share of services in total output rises while the share of manufacturing declines, these being characteristics of the phenomenon known as the Dutch-Disease. These results still hold after dealing with endogeneity issues and controlling for economic growth, terms of trade, trade openness, monetary aggregates and …scal policy.
There is also evidence that Dutch disease e¤ects operate stronger in …xed exchange rate regimes.
Moreover we …nd that only countries that implement a nominal exchange rate peg witness resource movements e¤ects that favor the nontradable sector. One possible explanation is that countries with a nominal peg cannot adjust their international relative prices after a negative shock to the tradable sector. The expenditure switching e¤ect of a nominal depreciation is thus prevented, and as a result tradable output contracts. The in ‡ow of remittances aimed at compensating the resulting decline in households'income may help to sustain the overappreciated nominal exchange rate. Another possibility is that countries that are dollarized depend on a very limited set of monetary policy instruments and are unable to sterilize large capital in ‡ows that immediately translate into larger domestic monetary aggregates and subsequently into nontradable price in ‡ation.
A crucial question that arises is whether such macroeconomic adjustments following an in ‡ow of remittances are detrimental to these economies in terms of economic growth and welfare, and what policy mixes are worth pursuing to address them. We leave these for future research. Notes: *** Significant at 1% level. ** Significant at 5% level. * Significant at 10% level. Two-step estimation.
Instruments include the first lagged difference and the second lag level of remittances, GDP per capita, M2, terms of trade, trade openess, and GDP growth. Notes: *** Significant at 1% level. ** Significant at 5% level. * Significant at 10% level. Two-step estimation. Instruments include the first lagged difference and the second lag level of remittances, GDP per capita, M2, terms of trade, trade openess, and GDP growth. Notes: *** Significant at 1% level. ** Significant at 5% level. * Significant at 10% level. Two-step estimation.
Services (% GDP)
Instruments include the first lagged difference and the second lagged level of remittances, GDP per capita, M2, terms of trade, trade openess, and GDP growth, as well as the first lagged level of two external instruments: primary school enrollment rates, and weighted GDP per capita of the five main migrant host countries (weighted by migrant stocks).
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